The modes for each layer were determined by acquiring X-ray maps by electron microprobe, constructing false-color images, and measuring color areas by means of Adobe Photoshop ® software.
(NewWave Research; USA) operating at output wavelength of 213 nm. The data were acquired in the time-resolved and peak jumping mode with one point measured per mass peak and processed off-line by Thermo Fisher PlasmaLab software 2.5.11 321. External calibration of the laser-ablation analyses was done using standards NIST 610 and 612 (National Institute of Standards and Technology, USA). For internal standardization 29 Si concentrations based on electron microprobe measurements were applied. For details on analytical protocol and correction strategy see Strnad et al. (2005) and Johan et al. (2012) .
Solution ICP-MS analyses
The trace-element analyses of mineral separates and whole-rock samples were carried out after modified total digestion in mineral acids (HF + HClO 4 ) and borate fusion (Na 2 CO 3 + Na 2 B 4 O 7 ) in platinum crucibles followed by solution nebulization ICP-MS VG PQ3 (VG Elemental, UK) installed at Charles University in Prague. All the chemicals involved were reagent grade (Merck, Germany) and the acids were double distilled. Deionized water from a Millipore system (Milli-Q Academic, USA) was used for all dilutions.
The analytical precision for all the elements analyzed ranged from 0.5 to 5% relative. The accuracy of this analytical method was checked using the AGV-2 and BCR-2 reference materials (USGS, USA). Trace-element ICP-MS analyses followed the method of Strnad et al.
(2005).
Clinopyroxene and garnet separates were prepared using a combination of heavy liquid and magnetic separations, which resulted in > 95 % pure separates. Separates were then leached in hot acids (~60 ºC) to remove possible grain-boundary contamination, using the following leaching steps: garnet -6N HCl for 1 day, 7N HNO 3 for 1 day and 11N HF for 10 min; clinopyroxene -6N HCl for 1 hour and 6N HNO 3 for 1 hour.
A.4. Oxygen isotopes
Garnets were hand-picked from crushed samples of each layer and aliquots of 1.5-2.5 mg were analyzed in duplicate by laser fluorination (λ = 10.2 µm, BrF 5 reagent) and gas-source mass spectrometry at the University of Wisconsin-Madison (Valley et al. 1995) . The purity of mineral separates was checked optically and is better than 99%. Analyses were performed in one session and standardized using UWG-2 garnet standard (δ 18 O = 5.80 ‰ VSMOW, Valley et al. 1995) . Six analyses of UWG-2 yielded a raw value of 5.74 ‰ ( ± 0.10, 2σ).
A.5. Rb-Sr and Sm-Nd isotopes
Analytical methods for Sr and Nd isotope analysis largely followed those of Lapen et al (2005, 2009 ). Mineral separates Sr and Nd isotope analysis were prepared from different layers by using a diamond saw to cut different layers apart, followed by crushing using a Tungsten Carbide hydraulic press, and mineral separation using a Frantz Isodynamic separator to prepare concentrates of clinopyroxene and garnet and then handpicking pure mineral separates under a binocular microscope. Approximately 50 milligrams of each mineral separate were lightly leached in 5mls of 1M HCl for 10 minutes at room temperature followed by rinsing the mineral 3 times with 18.2MΩ water. Samplers were then spiked using a mixed 150 Nd-149 Sm spike followed by dissolution in Parr™ bombs using a 10:1 mixture of concentrated HF and HNO 3 for 3 days at 175 °C. Samples were then evaporated and 3 ml of 8 M HCl were added, and the bombs were placed back in a 175 °C oven for 24 h. Following this conversion to chloride, the samples were inspected using a binocular microscope to ensure that all solid particulates material had been dissolved. After sample dissolution, Sr and the REE were separated using a serial extraction procedure involving 2.5 M HCl and cation exchange resin to purify Sr, followed by separation of REE using 2-methylactic acid and cation exchange resin in NH 3 + form. Total procedural blanks measured for this dissolution and purification procedure were 75 pg for Nd and 5 pg for Sm. 
